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telectric machine laminated core design - uses yoke cross- member 
;\vith one end-face concave and other convex 
• LVOV POLY 30.0'9.85-SU-958974 
i Xll (23.11,87) H02k*01/06 
30.09.85 as 958974 (987Alt) 

Laminated core design is based on separate lamination stacks, (l) 
arranged around a circle and fixture elements (2) securing the core. 
To simplify the design and improve the steel utilisation factor during 
mfr\, one endface of the yoke cross-brace has a concave surface and 
the other a convex surface with a radius of curvature greater than 
half the width of the cross-brace and with centres of curvature 
located at an identical distance from the tooth axis. 

USE - Electric machine (d*c. and a.c. types) stator and rotor 
laminated core design. Bul.43/23.11.87. (4pp Dwg.No.1/4) 
N88-132440 V6-M7 
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(54) IHHXTOBAHHHft CEPflEHHHK 3JIEKTPH- 
MECKOfl MAIUHHH * 

(57) H3o6peTeHHe othochtch k aJiexTpo- 

MaUIHHOCTpoeHHK). Uejib H3o6peTeHHH - 

•noBbnneHHe K03<M>HUHeHTa Hcnonb30BaHHfl 

CTaJlH npH H3 rOTOBJICHHH . CepAGMHHK 
BbinOJIHeH H3 TXJiaCTHH 1 H 3JieMeHT0B 



Kpen/ieHHH 2. ILnacTHHbi 1 coctoht hs 
nono^eK h 3y6ucoB,npoAOJibHbie och 
Koropbfx pacncmoHceHbi tioa * ymoM Apyr 
k APyry .npoTHBonojioacHbie topaw nono- 
^eK cKpyrjieHbi.KoopAHHaTbi ueHTpos 
paA'nycoB CKpyrneHHH pacnojio)KeHbt Ha 
npHMOH , nap.ajuiejibHOK npoAOJibHon och 
o6oxioMKH. Flo ueHTpaM cKpyrJieHHH Top- 
uob nonoMeK BbinojiHeHbi ■ CKB03Hbie or- 
sepcTHH. IljriacTHHbi 1 Bcex cjioeB - cep- 
AeMHHKa yjio?KeHbi tsk , mto otbgpcthh 
b nojioMKax o6pa3ywT KaHaxibi, b koto— 
pbix pacnoJio^KCHbi sneMeHTbi KperoieHHH 
2. B neTHbix cjiohx ruiaoTHH 1 cepAeH- 
HHKa oTBepcTHH pacnoxumeHbt cjieBa or 
■ npoAonbHoA och 3y6ua, a b HeneTHbix 
cjiohx - cnnasa. CoceAHfie JiHCTbi hjih 
rpynribi jihctob noBepHyTbi Ha 180 h 
o6p'a3yioT rpe6eHuarbie noBepxHocTH.. 
3to. no3BOJiaer ynpocTHTb KOHcrpyx- " 

UHK). 4 HJT. 




CD 4 



H3o6peTeHHe othochtch k 3JieKTpo- 

ManiHHOCTpoeHHK), B VaCTHOCTH K KOH- 
CTpyKUHHM UIHXTOBaHHbtX cepA^MHHKOB 
CTHTOpOB H pOTOpOB 3JieKTpHMeCKlf X Ma~ 

mHH nocTOHHHoro h nepeMeHHoro Tona, 

Uenb H3o6peTeHHH — ynpomeHHe koh- 
ctpykuhh H noBfoiiueHMe K03<M>HUHeHra 

HCno/lb30Bai(HH CTaJIH npH H3rOTOBJie- 
HHH * 

Ha <J)Hr- 1 npKa3aHa kohctpykuhh 
cepAeuHHKa H3 oTAeJtbHbrx no oicpyacHoc- 
th MacTefi:; Ha ij)Hr. 2 - kohctpykuhh 

JIHCTOB, H3 KOTOpbOC Ha6paHbt OTJ\eSlh~ 

Hbie qacTH cepAeuHHKa ; Ha <t>Hr. 3 - 
KOHCTpyKUHH oTAejibHOH qacTH cepA^M- 
HHKajHa 4»Hr. A - pacKpoa cTajibHOH 

JieHTbl npH H3 rOTOBJICH HH JIHCTOB « 

. CepAeMHHK COCTOHT H3 pHA^ OfAeJIb- 

Hbix MacTeH 1». pacnojio^ceHHbix no ok- 
py^HocTH, H'a^'eMeHTOB 2 KperuieHHH 
(4)Hr* 1). OTAexibHbie McIcth 1 cepAe**- 
HH.Ka naSpaHbi H3 jihctob (4>ht. 2), ka*- 
AbiH H3 KOTopbix hm6ct 3y6eu 3 h no- - 
jiqmky A HpMa , oah.h Topeu 5 «ojiou- 
kh A jjpMa. HMeeT BorHyTyto,a aPY^oh 
Topeu 6 BbinyKJiyio noeepxHocTH c paAH- 

yCOM KpHBH3HbI r, 6oJIbfflHM nOJlOBHHb! 

niHpHHbi ■ h nono^KH A, .UeHTpw 7 h 8 
KpiiBH3 Hbi topuob 5 h 6 pacnojioxenbi 

Ha OAHHaKOBOM paCCTOHHHH a OT OCH 

9 3y6ua 3 Ha npnMOH 10, napaJtneJib- 
hoh och 1.1 nonoMKH A npna. B nojion- 
Ke A HpMa BunojiHeHo oTBepcnte 12, 
UeHTp KOToporo coBnaAateT c ueHTpoM 

KpHBH3HU .TOPUa 6, B Ka>KAOH H3 OT- 

AejibHbix nacreH 1 cep^eMHHKa coceAHHe 
JiHCTbi hjih rpynnbi - jihctob noBepHyTbi 
oxHocHTexibHo och 9 3y6ua 3 Ha ^80° 
h o6pa3yioT rpe6eH*taTbie nosepxnocTH 
1A h 15 ($Hr. 3), nocpeACTBOM koto— 

PbDC MaCTH 1 cepA^MHHKa COUJieHHlOT- 

ch APyr c APyroM. B uHJiHHAPH*iecKHx 
KaHajiax, o6pa30BaHHbrx otbcpcthhmh 
12 jihctob, ycTanoBJienbi aneMeHTbi 2 

KpeiUieHHfl, CTHTHBaiOIUHe cepAeMHHK . Bbi— 

nojiHeHHe topuob 5 h 6 nojio^eK A 
HpMa cKpyrjieHHbiMH, Bbi6op paAHyca* 
CKpyrjieHHH r > 0,5 h h cootbgtct~ 
syiomee pacnonoxceHHe. ueHTpoB 7 h 8 

OTHOCHTeJlbHO ttpOAOJIbHOH OCH 1 1 IIOJIOM" 

kh A npMa jihctob odecnenHBaeT bos- 

MOJKHOCTb H3rOTOBJieHHH H3 OAHHX H 
TeX JKe JIHCTOB CepAeUHHKOB C JIK)6blM, 

HanepeA saAaHHbtM mhcjiom sy6uos z . 
npH 3tom AHaMeTp pa6o*ieH nosepxHocTH 
D cepAe^HHKa onpeAejineTCH no coot-*' 
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10 



15 



20 



- paccTOHHHe ot och 9 3y6ua 
3 ao ueHTpoB 7 h 8; 

I - paCCTOHHHe OT npHMOH 10, 

npoxoAHineH yepes ueHTpbi 
7 h 8, ao Topua 13 3y6ua; 
z - 3, A, 5,.*. - mhcjio 3y6uoB 
(oTACJibHux MacTefi) cepAeM- 

HHKa * • 

3HaK 6epeTCH npn onpeAene- 

hhh AHaMeTpa pacTOMKH cepAeMHHKa 
c BityTpcHHHMK 3y6uaMH (cTaTopbi 

aCHHXpOHHblX H CHHXpOHHblX MafflHH , Hapy7K~ 
Hbie HH^yKTOpU MaiflHH nOCTOHHHOTO TO" 

Ka h T.A*);3Hax 'V - npH onpeAene-. 
hhh BHeniHero AHaMeTpa cepAeuHHKa c 

Hapy^HbtM 3y6uOBb!M CJIOeM (pQTOpbl Ma- 

mHH nocTOHHHoro .h nepeMeHHoro TOKa,.. 

BHyTpeHHHe HHAyKTOpW H T**Av) * "* * >? ' V - 
ilpH H3rOTOBJieHHH JIHCTOB KX EITaM" 

noBKy BeAyT H3 cTa'jibHOH jieHTbi 16 
.(4>Hr, A), mapHHy B kotopoh Bbi6HpatoT 

H3 yCJIOBHH ' ' 



25 



30 



35 



4Q 



B = 2h + S, 

rAe S - BbtcoTa 3y6ua 3. 

YnpoiueHHe kohctpykuhh jihctob chh- 
jjcaeT TpyAoeMKocTb H3 totobjich hh 
niTaMnoB h co3A^eT npeAnocbuiKH a-h^ 
MexaHH3anHH h aBTOMaTH3auHH npouec- 

Ca I1IHXTOBKH, MTO B COMeTaHHH C BblCO- 
KHM K034xJiHUHeHTOM HCnOJlb30BaHHH CTa~ 

jih A^JiaeT npeAnaraeMyto kohctpyk- 
UHk> cepAe^HHKa nepcneKTHBHOH rtik 

npHMGHCHHH B MaJIblX 3 JieKTpHUeCKHX Ma~ 

niHHax MaccoBoro nponsBOACTBa t HCCJie- 
AOBaTejibCKHX h yne6Hbrx MOAeJinx * * 

^opMyjia "H.3o6peTeHHH 

UlHXTOBaHHblH CepAeMHHK 3JieKTpHMeC- 
KOH MaiHHHM, COCTOHHtffH H3 OTA^/IbHbDC 
no OKpyKHOCTH MaCTGH , Ha6paHHb!X H3 
45 JIHCTOB, Ka^KAblH H3 KOTOpbrX HMeeT 

3y6eu h nojiOMKy npMa,* h 3 jieMeHTOB 
KpenjieHHH, cth rHBaiomnx cepAeMHHK, 

OTJIHMaiOIUHHCH TeM , MTO , 

c uejibw ynpomeHHH kohctpykuhh h no- . 

5Q BbmieHHH K034>4>HUHeHTa HCn0Ab30BaHHH 

-CTajiH npH H3rqTOBneHHH f oahh Topeu 
nojio^KH npMa HMeeT BorHyTyK),a Apy~ 
rpfi BbiriyKJiyK) nosepxHocTH c paAHy com 

KpHBH3HbI,6onbWHM nOJIOBHHbl raHpHHbl nO~ 

55 jiomkh h c uetiTpaMH xpHBbix, .pacno- 

JI05KeHHblMH -Ha OAHHaKOBOM paCCTOHHHH 

ot och 3y6ua, npn 3tom coceAHHe jihc 
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o6pa3ytt rpe6eHMaTbie noeepx- 



na 180 c 

HOCTH, HOCpeMCTBOM KOTOpbDC MaCTH 

cepAe^HHKa comji6h hwtch jxpyr c ;ipy- 
tom, a b nojiovxe npna BwnojiHeHo 



oroepcTHe jxsih pa3MeittGHHH ynoMHHyTbix 

3 J1CM6HT0B -KpemieHHH , LjeHTp KOToporo 

cosnaAaeT c i^eHTpoM kphbh3hw BbirryK- 

JIOH nOBepXHOCTH. 
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(54) LAMINATED CORE OF AN ELECTRICAL MACHINE 

(57) The invention relates to electrical engineering. 
The object of the invention is to increase the steel 
utilization factor in fabrication. The core is made of 
plates 1 and fastening elements 2. Plates 1 consist of 
strips and teeth, the longitudinal axes of which are 
disposed at an angle to one another. The opposite ends 
of the strips are rounded. The- coordinates of the 
centers of radius of the roundings are located on a 
straight line, parallel to the longitudinal axis of the 
shell. Apertures are formed through the centers of the 
roundings of the strip ends. Plates 1 of all layers of 
the core are placed such that the apertures in the 
strips form channels in which fastening elements 2 are 
located. In the even-numbered layers of plates 1 of 
the core, the apertures are disposed to the left of the 
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layers - to the right . Adjacent laminae or groups of 
laminae are turned through 180° and form comb-like 
surfaces. This makes it possible to simplify the 
design . 4 figs. 




The invention relates to electrical engineering, 
in particular to designs of laminated cores of stators 
and rotors of direct and alternating current electrical 
machines . 

The object of the invention is to simplify the 
design and to increase the steel utilization factor in 
fabrication. 

Figure 1 shows the design of a core made from 
individual sections disposed around the periphery; 
Fig. 2 - the design of the laminae from which the 
individual sections of the core are assembled; Fig . 3 - 
the design of an individual section of the core; Fig. 4 
- the blank layout of a steel strip when fabricating 
the laminae. 

A core consists of a series of individual sections 
1, disposed around the periphery, and fastening 
elements 2 (Fig. 1) . Individual core sections 1 are 
assembled from laminae (Fig. 2), each of which has 
tooth 3 and yoke strip 4, one end 5 of yoke strip 4 
having a concave, and the other end 6 a convex, surface 
with radius of curvature r, which is greater than half 
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of ends 5 and 6 are located at an identical distance a 
from axis 9 of tooth 3 on straight line 10, parallel to 
axis 11 of yoke strip 4. Aperture 12, the center of 
which coincides with the center of curvature of end 6, 
is formed in yoke strip 4 . In each of individual core 
sections 1, adjacent laminae or groups of laminae are 

turned through 180° relative to axis 9 of tooth 3 and 
form comb-like surfaces 14 and 15 (Fig, 3) , by means of 
which core sections 1 are joined to one another* 
Fastening elements 2, which hold the core together, are 
mounted in the cylindrical channels formed by apertures 
12 of the laminae. Making ends 5 and 6 of yoke strips 
4 rounded, selecting the radius of the rounding as 
r > 0.5h, and corresponding positioning of centers 
7 and 8 relative to longitudinal axis 11 of yoke strip 
4 of the laminae ensures that cores with any 
predetermined number of teeth can be fabricated from 
one and the same laminae. The diameter D of the 
working surface of the core is then determined using 
the relationship 



sinn / z 



where a is the distance from axis 9 of tooth 3 to 
centres 7 and 8; 
1 is the distance from straight line 10, which 
passes through centers 7 and 8, to tooth end 
13; 

z is 3, 4, 5,..*. - the number of teeth (of 
individual sections) of the core. 
The sign " - n is used when determining the bore 
diameter of a core with internal teeth (the stators of 
asynchronous and synchronous machines, the external 
inductors of direct current machines, etc.); and the 
sign ■' + " when determining the outside diameter of a 
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direct and alternating current machines, internal 
inductors , etc. ) . 

When fabricating laminae, they are stamped from 
steel strip 16 (Fig. 4) , the width B of which is 
selected using the condition 

B = 2h + S, 
where S is the height of tooth 3* 

Simplifying the design of the laminae reduces the 
labor content of press tool fabrication and creates the 
preconditions for mechanization and automation of 
lamination processes which, in combination with the 
high steel utilization factor, means that the core 
design now proposed has good prospects for use in mass- 
produced small electrical machines, and in research and 
teaching models. 
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Claim 

A laminated core of an electrical machine, consis- 
ting of individual sections disposed around the 
periphery and assembled from laminae, each of which has 
a tooth and a yoke strip, and fastening elements which 
hold the core together, wherein, with the object of 
simplifying the design and increasing the steel 
utilization factor in fabrication, one end of the yoke 
strip has a concave, and the other a convex, surface 
with a radius of curvature greater than half the width 
of the strip and with the centers of the curves located 
at an identical distance from the axis of the tooth, 
adjacent laminae or groups of laminae of each section 
being turned through 180° relative to one another, 
forming comb- like surfaces by means of which the core 
sections are joined to one another, and an aperture 
being formed in the yoke strip for location of the said 
fastening elements, the center of this coinciding with 
the center of curvature of the convex surface. 
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